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(54) Attachment method for a hinge 

(57) A method of pivotally connecting 
two articles such as a door 12 and the 
cover 14 of a circuit breaker distri bution 
board comprises providing a 
polypropylene hinge 16 having hinge 
plate portions 42 and 46 connected by a 
flexible hinge region 50. The hinge 
plates are secured to the two articles by 
means of integral bosses 52 to 58 which 
extend through apertures in the articles 
and are thermally deformed to prevent 
withdrawal. 
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SPECIFICATION 
Attachment method 

5 This invention relates to an attachment method, 
and to an article having a further article attached 
thereto by the method, and to an article adapted for 
use in the method. 
The attachment method of the invention is applic- 

10 able to the attachment of articles one to the other, in 
general, but is applicable particularly but not exclu- 
sivelytothe attachment of mechanical components 
to each other. A particular application of the inven- 
tion is the attachment of a hinge to two components 

15 between which angular movement is to occur -such 
as the door of the cover of a circuit breaker distribu- 
tion board, and lids for such articles as washing 
machines and spin dryers. 
Problems that arise from the use of conventional 

20 attachment methods (such as steel rivets and the 
like) in articles of the kind mentioned in the preced- 
ing paragraph include damage to the paintwork of 
the article arising from the inherent nature of the 
attachment method, and the consequential disad- 

25 vantages of the need to re-finish the paintwork later, 
and the likelihood of corrosion during subsequent 
use of the article. Additional disadvantages applic- 
able to conventional attachment methods include 
their cost and, in some cases, relatively complex 

30 nature. 

An object of the present invention is to provide an 
attachment method offering improvements in rela- 
tion to one or more of the disadvantages of conven- 
tional attachment methods - as identified above. 

35 According to the invention there is provided a 
method of attaching articles one to the other com- 
prising providing a polymeric fastener element 
attached to one article, causing said fastener ele- 
ment to extend through an opening in the other arti- 

40 cle, and providing means whereby withdrawal of 
said fastener element from said opening is inhibited. 

Preferably said fastener element is formed integr- 
ally with said one article. The fastener element may 
be formed as a boss on said one article. Preferably at 

45 least two fastener elements are provided on said one 
article. 

A further preferred feature of the invention is that 
the fastener element is formed of a thermoplastic 
polymeric material, whereby withdrawal of the fas- 

50 tener element from said opening can be inhibited by 
thermal treatment and deformation thereof. 

Alternatively, withdrawal of the fastener element 
from said opening may be inhibited by means of a 
retaining element engageable with the fastener ele- 

55 ment. The retaining element may for example be in 
the form of a spring clip. 

In the case where withdrawal of the fastener ele- 
ment is inhibited by deformation of the fastener 
element, this may be achieved by application to the 

60 fastener element of a heated tool or by means of the 
application to the fastener element of ultrasonic 
energy - i.e. by a staking process. Alternatively, 



mechanical deformation of the fastener element 
may be achieved by, for example, spin-forming the 

65 fastener element. 

Preferably also, said one article to be attached 
comprises a hinge formed predominantly of 
polymeric material and having a flexible hinge reg- 
ion extending between opposite sides of the article, 

70 and at least one fastener element being formed in 
the polymeric material on each side of said hinge 
region. 

The invention also provides an article having 
another article attached thereto by a method as 

75 defined in the preceding paragraphs. According to a 
further aspect of the invention there is provided an 
article having a projecting fastener element suitable 
for use in a method as defined in the preceding 
paragraphs. Preferably said article is in the form of a 

80 hinge of polymeric material. The invention also pro- 
vides an assembly comprising at least two articles 
secured together by said hinge so as to be angularly 
movable relative to each other. 
An embodiment of the invention will now be 

85 described by way of example with reference to the 
accompanying drawings in which: 

Figure 1 shows a front elevation view of a door 
assembly having two hinges incorporating fastener 
elements whereby the hinges are secured to the 

go door and to the surrounding support structure; 

Figure 2 shows a section on the line II —I I in Figure 1 
through one of the hinges and the associated door 
structure; 

Figure 3 shows, on a larger scale a section on the 
95 line Ill-Ill in Figure 1 through one side of the hinge 
and the associated support structure to which it is 
secured; 

Figure 4 shows a persepctive view from one side, 
of a hinge incorporating integral fastener elements 

1 oo whereby the hinge may be secured, for exam pie, to 
the structures shown in Figures 1 , 2 and 3, the hinge 
being shown in its unattached condition prior to 
deformation of the fastener elements thereof; and 
Figure 5 shows an end view of the hinge of Figure 

1 05 4, the direction of viewing being indicated by arrow 
V in Figure 4. 

As shown in Figure 1 a door assembly 10 com- 
prises a door 1 2 in the cover 14 of a circuit breaker 
distribution board (not shown). Cover 14 constitutes 

110 a support structure for door 12. Door 12 is secured to 
cover 14 by means of a pair of spaced hinges 16, 18. 
A manually turnable latch member 20 is provided at 
the free edge of door 12 for engagement with the 
adjacent fixed edge of cover 14 so that the door can 

115 be selectively secured to and released from the 
cover for opening purposes by turning the latch 
member about an axis 22 extending at right angles 
to door 12. 

As shown in Figure 2, cover 14 is formed with an 
120 edge flange 24 (not seen in Figure 1 ). The cover is 
also provided with an inwardly-recessed or dished 
portion 26 in which door 12 is received, the dished 
portion having an aperture 27 defined by side edges 
28 and 30 and end edges 32. 



The drawing(s) originally filed was/were informal and the print here reproduced is taken from 

a later filed formal copy. 
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The structure of hinge 16 is substantially identical 
to hinge 18 therefore only one of these will be 
described in detail. Door 12 and cover 14 are each 
provided with pairs of shallow inwardly-dished por- 

5 tions 34, 36 and 38, 40 respectively to receive the 
plate portions 42, 44 and 46, 48 of the hinges 16 and 
18 respectively, whereby the outer surfaces of the 
plate portions are flush with the outer surfaces of 
door 12 and cover 14, as shown in Figures 2 and 3. 

10 Hinges 16 and 18 are both formed of thermoplastic 
polypropylene. As shown in Figure 4, hinge 16 com- 
prises plate portions 42 and 46 which are relatively 
thick, the plate portions being linked by a relatively 
thin hinge region 50 where flexing occurs in use. The 

1 5 plate portions and the hinge portion are formed as 
an integral structure in the polymeric material. 

Two pairs of fastener elements 52, 54 and 56, 58 
are provided on plate portions 42 and 46 respec- 
tively. The fastener elements are attached to their 

20 respective plate portions and indeed are formed 
integrally therewith in the thermoplastic polymeric 
material. 

The fastener elements 52, 54, 56 and 58 are in the 
form of bosses of generally cylindrical form and 

25 each having a slightly tapering (le. frusto-conical) 
outer portion for ease of insertion into an aperture in 
. a component to which the hinge is to be fastened. 
Each fastener element has an end aperture 60 
extending into the fastener element lengthwise 

30 thereof from the outer end of the fastener element - 
in the un-deformed condition of the fastener element 
as shown in Figure 4. 

Plate portions 42, 44, 46 and 48 are, due to their 
greater thickness, relatively inflexible, whereas 

35 hinge region 50, due to its relatively thin form is cor- 
respondingly flexible and provides the hinge action 
for the hinge as a whole. The nature of the polymeric 
material is such that it can undergo very many flex- 
ing operations in hinge region 50 (I.e. opening and 

40 closing of door 12) before breakdown or damage of 
the hinge occurs, in normal usage. 

In the method of attaching articles one to another 
according to the invention, fastener elements 52 to 
58 which are attached to one article (constituted by 

45 hinge plate portions 42 to 48) are inserted through 
opening 62 provided in another article (door 12 
and/or cover 14), and means is provided whereby 
withdrawal of the fastener elements from the open- 
ing 62 is inhibited. 

50 The openings 62 are provided both in door 12 and 
in cover 14, in the dished portions 34 to 40 thereof, at 
spacings such as to receive the fastener elements. In 
the drawings, openings 62 are shown in Figure 3. 
Withdrawal of the fastener elements from open- 

55 ings 62 is inhibited (and indeed prevented) by 

deformation of the fastener elements by the applica- 
tion thereto of a heated tool whereby the fastener 
elements are effectively peened-over so as to have 
the generally domed form 64 with a central opening 

60 66 whereby the hinge 16 is firmy secured in dished 
portions 34 and 38. 

Advantages provided by the embodiment of the 
invention described above include the low cost and 
simplicity and ease of attachment of the hinges 16 

65 and 18. Moreover, the hinges are attached to the 



door 12 and the cover 14 without damage to the 
paintwork thereon — since the only operations 
required are insertion of the fastener elements 52 to 
58 into openings 62 and the application of a heated 

70 too! to the free ends of the fastener elements. 
Accordingly, there is no need to provide a further 
finishing stage forthe paintwork around the hinge 
(as is needed with previously knowr* mechanical 
attachment methods). Additionally, since the pafnt- 

75 work is not damaged, corrosion of the metal struc- 
tures around the hinges is much less prone to occur 
during the life of the structure, 

Among modifications which could be made in the 
above-described embodiment without departing 

80 from the scope of the invention are the use of a 
retaining element such as a spring clip to inhibit 
withdrawal of the fastener elements from their 
associated apertures. Such a retaining element 
would be inserted into the fastener elements 

85 whether by application of heat or otherwise. Instead 
of using a heated tool to deform or distort fastener 
elements, this maybe achieved by the application 
thereto of ultrasonic energy i.e. by staking, or by 
mechanical deformation such as by spin-forming. 

90 The invention is applicable in general to the fasten- 
ing of articles one to the other, particularly to the 
securing of articles to painted metal structures such 
as in domestic hardware such as washing machines 
and spin dryers and the like. 

95 in the above embodiment of the invention the 
polymeric material is polypropylene. However, the 
invention is not restricted to polypropylene and 
other polymers may be employed according to the 
usage involved. In the case where the polymeric fas- 
100 tener element is attached to or formed integrally 
with a hinge assembly, then polypropylene is 
believed to be the best material currently available. 
Other polymers or mixtures of polymers may be 
developed which have improved characteristics for 
105 the purpose of the invention, orfor particular appli- 
cations thereof. All such polymers are intended to 
fall within the scope of the invention. Furthermore, 
polymeric materials used in the invention may have 
incorporated therein fillers, reinforcements, and/or 
110 extenders if desired, according to the usage of the 
particular article involved. 
CLAIMS (filed 27 May 1982) 

1. A method of pivotal ly connecting two articles 
comprising providing a polymeric hinge having an 
115 integral assembly of two hinge plate portions con- 
nected by a flexible hinge region, the method includ- 
ing the step of applying securing means to said 
hinge to secure said hinge plates one to each of said 
articles. 

120 2. A method according to claim 1 comprising the 
step of causing polymeric fastener elements to sec- 
ure said hinge plates to said articles. 

3. A method according to claim 2 wherein said 
polymeric fastener elements are formed integrally 

125 with said hinge plates. 

4. A method according to claim 3 wherein said 
polymeric fastener elements are formed as bosses 
on said hinge plates. 

5. A method according to any one of claims 2 to 4 
130 wherein said polymeric fastener elements comprise 



a thermoplastic polymeric material, and the step of 
applying securing means to said hinge comprises 
thermally deforming said fastener elements. 

6. A method of pivotally connecting two articles 
5 substantially as described herein with reference to 

the accompanying drawings. 

7. A hinge in the form of an integral assembly 
comprising polymeric material having two hinge 
plate portions connected by a flexible hinge region 

1 0 and means to secure said hinge plates one to each of 
two articles to be pivotally connected. 

8. A hinge according to claim 7 comprising 
polymeric fastener elements to secure said hinge 
plates to articles to be joined. 

15 9. A hinge according to claim 8 wherein said 
polymeric fastener elements are formed as bosses 
on said hinge plates. 

10. A hinge according to any one of claims 7 to 9 
wherein said polymeric fastener elements comprise 

20 a thermoplastic material for thermal deformation 
after assembly with articles to be connected. 

11. A hinge comprising polymeric material sub- 
stantially as described herein and as illustrated in 
any of the accompanying drawings. 

25 12. An assembly comprising two articles to be 
pivotally connected, in combination with a hinge 
according to any one of claims 7 to 11. 

13. An assembly according to claim 12 wherein 
at least one of said articles to be connected is formed 

30 with apertures to receive polymeric fastener ele- 
ments. 

14. An assembly according to claim 12 or claim 
13 wherein at least one of said articles comprises a 
painted meta! structure. 

35 1 5. An assembly according to claim 14 wherein 
said assembly comprises a cover for a circuit breaker 
distribution board and an associated door. 

1 6. An assembly according to claim 1 5 substan- 
tially as described herein with reference to the 

40 accompa nying drawings. 
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